Magnets & Beam Pipe (WBS 1.1)
and
Detector Installation, Integration and

Commissioning (WBS 1.10)

Chuck Brown (WBS 1.1)
Joe Howell (WBS 1.10)
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BTY .
%ﬂ Overview WBS 1.1 and 1.10

Introduction and overview of the BTeV magnets and beam pipe
and detector installation, integration and commissioning

WBS 1.1 — Vertex magnet, Toroid Magnets & Beam Pipe
» Project management overview
» Description of major components
» Cost and schedule information
WBS 1.10 — Detector Installation, Integration and Commissioning
» Project management overview
» Installation setting
» Detector characteristics
» Cost and schedule information

Presentations prepared for the breakout sessions
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BTeY .
%@ Requirements WBS 1.1

*The purpose of the Vertex Magnet is to provide a strong uniform magnetic
field in the region of the silicon pixel detector in order to allow the
momentum of high-energy particles to be determined at the trigger level and
to provide a large integrated magnetic field to provide excellent mass
resolution for multi-body decays of B hadrons when the pixel detector and
forward tracker are used together to determine track momentum.

*The purpose of the North instrumented Toroid Magnet 1s to provide a
magnetized iron absorber that will absorb all hadrons emitted from the
interaction region and hence will identify muons (since a muon 1s the only
charged particle that can penetrate 2 meters of iron) and, by deflecting the
muons magnetically, help confirm their momentum for purposes of triggering
the data acquisition system.

*The purpose of the South un-instrumented Toroid Magnet is to provide
shielding and magnetic symmetry.

*The purpose of the Beam pipe is to provide the high vacuum containment
for the accelerator beams through the BTeV apparatus.

DOE CD-1 Review of the BTeV Project — April 27-29, 2004
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BTV
%0 Magnets and Beam Pipe Components  WBS 1.1

* Vertex magnet — 1.6 T vertical bend dipole magnet at
detector interaction point

* North Toroid pair (~1 m each) with compensating dipole, 10
cm filter plate and installation features for Muon chambers

* South Toroid pair (same as above except no filter plate or
Muon chamber features)

* Forward tracking beam pipe with aluminum window and
2.5 cm diameter beryllium beam pipe section

* 5 cm diameter beryllium beam pipe through RICH detector
= (Conventional stainless beam pipe sections as needed)

DOE CD-1 Review of the BTeV Project — April 27-29, 2004
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BTV ,
%0 Organization WBS 1.1

Base cost: $1.8M (M+S: $1.3M, Labor: $0.5M)

WBS 1.1
(C. Brown)

1.1.1 1.1.2 1.1.3
Vertex Muon Toroids Beam
Magnet $0.9M Pipes
$0.6M (unassigned) $0.3M

(unassigned) (unassigned)

These are fairly conventional tasks at Fermilab
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%0 Vertex Magnet

* Characteristics
» Disassembly and rebuild of SM3 (E-605)
» New pole inserts
» New features for rolling into collision hall

= (Cost Summary
Total — 581KS$ construction + 148k$ cont. (25%)
» 45KS$ - Design
» 368KS$ - Procurement (disassembly + transport)
» 167K$ - reassembly + testing

= Schedule Summary

» Forward loaded for early installation
» Ready for installation 2006

» Critical Path: new pole insert iron, assembly hall
availability

DOE CD-1 Review of the BTeV Project — April 27-29, 2004 6
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%0 Toroid Magnets

= (Characteristics
> Recover and rework SM12 Iron

» New coils on both pairs of Toroids

» Muon support features on North Toroid only

» Features for rolling into collision hall and support
» Mounts for compensating dipoles

= (Cost Summary
» Total — 831KS$ const. + 232KS$ cont. (28%)
» 47K$ - design  560K$ - procurement
» 224KS$ - assemble & test

* Schedule Summary
» Forward loaded for early installation
» 1st Toroid pair ready for installation 2006
» 2nd Toroid pair ready for installation 2007
» Critical Path: additional iron, new coil
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BTy _
%0 Beam Pipes WBS 1.1

Characteristics
» Reworked CDF run 2b Beryllium beam pipe in forward tracking region
» Reworked CDF run 1 Beryllium beam pipe through RICH Detector
» Conventional beam pipe sections (initial pipe provided by WBS 2.0)

Cost Summary Schedule Summary
Total — 303KS$ const. + 50K$ cont. (17%) » Parts acquisition delayed to
> 76KS$ - design match funding profile
> 202KS$ - procurement » Critical Path: development
» 25KS$ - assemble & test of low mass flanges

5.0-cm ID, 3.5-m

,ﬂ” =1 / Beryllium beam pipe

Tﬁ
a.7
i _ _
‘:Lf \ 2.5-cm ID, 3-m
]

- Beryllium beam pipe
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BTeY

o Construction Cost WBS 1.1
Activity JActivity Name Base Cost|[Material Labor Total Total Total Total Total [Total
ID Contingency [[Contingency ||FYO05 FY06 FYO7 FY08 FYQ09 [FY05-09
% %
[L11 JvertexMagret | 581284 26 24101871 627.733[ 0 [ 729,604
[1£.1.2 ]JMuon Toroids [ 831,102 29|| 23|| 57,019 728,584][277, 383" o|| o||1 062,986

|1 1.3 ||Beam Pipes " 302, ?57" 11" " || Ull 112, 335" 240, 390“ || 352, ?25'

1.1.4 |IMagnet &
Beampipe Software

S S O A A

Vertex & Toroidal 67,158 25 25| 31,073 31,568 19,079 2,227 83,947
Magnets and Beam
Pipe Task
Management
[ [ ]

I_II—II—II—II—II_II—I

1.1[Subproject 1.1 |[1,782,301] 25]| 24][189,962][1,387,884]408,798|[ 242 61?" 0] 2,229,262]

$1,782,301 25 % 24 %

L _____________________________________________________________________________________________________________________________________________|
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%0 M&S Obligation Profile by Fiscal Year WBS 1.1

BTeV - WBS 1.1 Vertex and Toroidal Magnets and Beam Pipe 1500t
Construction Material & Services Cost (FY0S8K) Profile by Fiscal Year
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BTeY

Labor Profile by Fiscal Year

WBS 1.1

BTeV - WBS 1.1 Vertex and Toroidal Magnets and Beam Pipe
Construction Labor Time Profile (FTEs) by Fiscal Year
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BTeY

%0 Description of Project Flow WBS 1.1
Proc. L2 Milestones
Parts
f| { Assemble : ﬁeas' Install
co L Magnet \ J?ﬁ;ﬁ SumO06 %1 day
oat
Ben. Proc.
Occ Part Assemble | | Meas.. _,| Install
: arts ot . + | Toroid
Feb06 Apr06 15t Toroid woe | | Aug06
\ Proc.| | Assemble | | Meas. | | Install
Parts | | 2" Toroid| |Toroid| |Aug07
i Test
ges1gn | Proc.| | Test | Assem RICH | |5 p | | Install
Pe?am |Parts | |Flange | | Beam Pipe Vayos | | Aug08
[1)1356 Design
Assem F.T.| | Test| |Install
Beam Pipe B.P. Aug09
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BTeY

%0 Key Milestones WBS 1.1
Milestone Date
Vertex Magnet parts complete Feb-06
Vertex magnet ready for installation Jun-06
Toroid parts acquisition complete Apr-06
1st toroid ready for installation Jul-06
Beam pipe design approved Dec-06
RICH Beam pipe ready for installation May-08

DOE CD-1 Review of the BTeV Project — April 27-29, 2004
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BTy N .
%@ Critical Path Analysis WBS 1.1

* Vertex Magnet Ready (TF =21 days)

» The vertex magnet needs to be ready early so the 1st
toroid can be assembled.

» ]st Toroid ready (TF = 21 days)

» The installation of the 1st toroid could be delayed to a
short shutdown 1n FYO07 1f necessary with little overall
schedule impact.

= RICH Beam Pipe ready (TF = 90 days)

» The funding for the beam pipe is not available until
FYO07. If delayed the beam pipe could be installed after
the RICH tank i1s installed.

DOE CD-1 Review of the BTeV Project — April 27-29, 2004
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BTeY

—~Co

Risk Analysis

WBS 1.1

Risk Event Response/mitigation strategy
Damage to Vertex Magnet Coils have been successfully
Coils repaired in past

Low-mass Beam Pipe Flanges
are hard to produce

Heavier flanges can be used
until flange development
program 1s successful

Beam pipe vacuum leaks

Plan for beam pipe
completion well ahead of
installation date.

DOE CD-1 Review of the BTeV Project — April 27-29, 2004
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BTeY .
%@ Requirements WBS 1.10

The following are the high-level requirements for the installation,
integration, and commissioning of the BTeV spectrometer that are
necessary for BTeV to achieve its physics goals.

The primary goal of the installation coordination is to take maximal
advantage of Tevatron down periods throughout the duration of the
project in order to install the complete BTeV detector in the CO
collision hall.

The primary goal of the integration task is to minimize the
interferences between the various detector components while
simultaneously minimizing the amount of material in the aperture of
the spectrometer.

The primary goal of the commissioning coordination is to ensure that
the spectrometer can be completely commissioned in a minimal amount
of time.

DOE CD-1 Review of the BTeV Project — April 27-29, 2004
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BTtY
%0 Scope WBS 1.10

» [Installation and integration planning
» Overall drawings, numbering systems, cable and rack plans

» Procedures, operations documents and ES&H guidance
» [Infrastructure and common procurement

» Design, parts acquisition and installation of common use infrastructure

» Electronics cooling water, gas sources, racks

» Procurement coordination of HV & LV power supplies and cables
= Detector Transportation, Assembly and Installation

» Placing detector and installing support systems

» Cable and rack installation

» Survey and alignment
= Stand-alone and Multi-system interconnections and testing

» Complete connections and test systems

» Interconnect detectors, DAQ and Trigger and test

= Coordination with WBS 2.0 and WBS 3.0

DOE CD-1 Review of the BTeV Project — April 27-29, 2004
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BTeY

—~Co

Division of Responsibility with 2.0 and 3.0

WBS1.10

Item

WBS 3.0

WBS 1.10

WBS 2.0

Power

Shielded transformers for
collision hall and counting
rooms. Breaker panels in each
major building section.

Power distribution to racks and
detectors

Backup power generator & UPS

Complete responsibility

None

LCW Connections including bus from Headers with valves along walls
header to Magnets & PS in Collision and Assembly hall
Chilled Water Complete responsibility None
Third floor counting room cooling Complete responsibility None

First floor and collision hall rack
cooling

Chilled water for ECW.

Headers under 15t floor of
counting room

Electronics cooling water system
and distribution manifold

Fire detection system

Room monitors in Collision,
Assembly halls and Counting
rooms

Smoke detection as part of rack
protection

Counting Room Ground Plane

Complete responsibility

None

Collision Hall Ground Plane

None

Complete responsibility

Large Shield Door Operation

2006-2009 shutdowns

2005 shutdown only

ODH Barrier at Tunnel/Hall

None

Complete responsibility

Gate Valves & Instrumentation

Instrumentation and pumps

Gate Valve at low Beta Quad

Beam Pipe

Final pipes

4” pipe at 2005 shutdown

DOE CD-1 Review of the BTeV Project — April 27-29, 2004
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BTV o
%o WBS Organization

WBS 1.10

1.10.1 System Installation, Integration, Testing and Commissioning Planning

1.10.2 Infrastructure Development and/or Procurement,
Installation and Testing at CO

1.10.3 Component and System Transportation to and
Assembly, Installation and Infrastructure Connections at CO

Integration and Testing at CO

1.10.4 Stand-Alone Subsystem Interconnections and

1.10.5 Multiple Subsystem
Interconnections and
Integration and Testing

Time >

1.10.6 System
Integration and
Testing

1.10.7 System Installation, Integration and Commissioning Subproject Management

FY2006 | FY2007 | FY2008 |

FY2009

DOE CD-1 Review of the BTeV Project — April 27-29, 2004
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BTeY

—~Co

Functional Organization

L2 Manager
(J. Howell) interim

Magnets & Particle ID
Installation Coordinator
(unassigned)
Tracking Floor Manager
Installation Coordinator
(unassigned)
Cable Plant Cable Team
Coordinator Leader
(unassigned)

Racks & Grounding Racks Team
Coordinator Leader
(unassigned)

st B.eam Core Technician
Coordinator Crew
(C. Newsom)

WBS 1.10

' Project Mechanical |
Engineer '
(J. Howell)

Project Electrical
Engineer
(E. Barsotti)

(J. Rauch)

Safety Liaison
(M. Heflin)
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CO0 Building WBS 1.10
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%@ Collision Hall Penetrations WBS 1.10
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BTV
%0 Vertex and Toroid Magnets Installation WRBS 1.10

* Characteristics
» Massive (~400 Tons each)

» Only 2 fit in the assembly hall at
one time

» The foundation for other detectors

* Schedule Notes
» Need access to CO building for

assembly :
» Need LCW and power for testing ;:
« LCW from WBS 2.0 T ofl=
 Power from CO outfitting Phase 1 T s i_

» Need to move them into the

collision hall to clear assembly hall |

for later detectors e =
* South Toroid and Vertex Magnet
in 2006 shutdown -

e North Toroid in 2007 shutdown |

DOE CD-1 Review of the BTeV Project — April 27-29, 2004 23
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BTrY
%0 ECAL and Muon Detector Installation WBS 1.10

= Characteristics
» Multi-part (10K Crystals, 24 Muon Wheels)
» Generally independent of other detectors
» Component availability phased over 2+ years

= ECAL Schedule Notes

» Support structure assembled in collision hall along
with RICH after 2nd Toroid is installed

» Partially filled support structure installed in 2008
shutdown

» Crystal availability is spread from late 2007 until
2009

=  Muon Schedule Notes
» Requires Toroid Magnet

> Some Muon Wheels will be installed on North
Toroid before 2007 shutdown

» The balance installed in the collision hall as
“knitted” plate segments on rollers

» Wheel availability is spread from 2006 until 2008

DOE CD-1 Review of the BTeV Project — April 27-29, 2004 24
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BTeY .
%@ RICH Installation WBS 1.10

= Characteristics

» Large (does not fit past Vertex
Magnet with MAPMT array’s in
place)

» Many features (Mirrors, liquid
radiator, MAPMT’s, PMT’s)

» Be beam tube section passes
through RICH

= Schedule Notes

» RICH Tank assembly must take
place in CO Assembly hall

> RICH Tank with mirrors are
installed in 2008 shutdown

» Several mirror
installation/alignment scenarios
are possible

» Final RICH components
available in early 2009

liquid
radiator

DOE CD-1 Review of the BTeV Project — April 27-29, 2004 25
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BTeY
%g Pixel and Forward Tracking Installation WBS 1.10

= Characteristics
» Light to moderate weight
(few to 1000 kg)
» Very delicate

» Straws and Strips split to fit
around beam pipe

» Congested Installation
» ~8K cables plus cooling & dry
purge lines
= [Installation Sequence
» 1st Pixel detector
» 2nd Forward tracking beam pipe
» 3rd Straw and Strips (6 Stations)
= Schedule Notes

» Pixel detector and straw stations
available in early 2009 Half of vertex magnet removed
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Mechanical and Integration — Joe Howell

26



BTeY

—~Co

Installation Schedule

WBS 1.10

Collision Hall

Assembly Hall

Counting Rooms

Tev. Tunnel

Summer 2005 Remove Magnets . Reconfigure for CO
: Install LCW lines ]
Shutdown Install LCW lines straight
Install power for magnet Install structural
Fall 05 — Summer 06 Assemble and test Vertex ’
, floors and block wall
Mag. & 1st Toroid color code
Summer 2006 Install power for racks / WBS 3.0
Shutdown Install Vertex Mag. & 15t Toroid WBS 2.0
Assemble 2" Toroid Finish counting rooms WBS 1.10

Fall 06 — Summer 07

Begin RICH assembly
X

Finish building power

Summer 2007
Shutdown

Complete & commission HVAC
Install 24 Toroid
Install partial Muon

Begin installing low
Beta Quad buswork

Fall 07 — Summer 08

Assemble ECAL structure
/ Continue RICH assembly

Install racks

Summer 2008
Shutdown

Install partially filled ECAL
Install RICH with Mirrors

Remove Q1
magnets and P spool

Continue buswork

Fall 08 — Spring 09

Stage Pixel & Tracking
yi

Install Trigger & DAQ

Summer 2009
Shutdown

Install Pixel & Tracking
Finish: RICH, ECAL, Muon

’/

Finish Trigger & DAQ

Install new IR
components

]
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BTy _
%0 Construction Cost WBS 1.10

Activity Name Base Cost Material Labc:-r Total Tc:-tal Tntal Total Tntal Total FY05-
[S} Cnntingencyf%} Cc:-ntingency FY05 FY 06 Fyor F08 FY09 09

Installation Integration 433,745 121 765 142 288 296 810 2-::- 191 53; 054

Testing and Commission

Planning

Infrastructure Development 2 907, E‘:D’ 8.381]] 590,634[1 1,296, 282[11,750,432 51.425| 3,697,153

Frocurement InstallTest at CD

Component and Syst T-S‘E] 422 126 652 3[}8 A21)11, 356 530 1 151,106 2 942719

Transport Assembly Install

and Connect

StandAlone Subsys 6‘:2 399 1, 618 290 8§21 1 012,359 1 304,798
Interconnection Integrat
Testing at CO

Multiple Subsys Interconnect 589,712 100 1,150,423 1,150, 423
and Int Testing at CO

Systemn Integration and 23 200 D D Cl IZI CI IZI 23 200 23 EDCI
Testin

System Install Integrate 490 3;2 2CI 12“ 407 129 955 1;CI 601 150 725 27 000 5?5 Ba7Y
Commission Subproject
Management

$6,866,456 23% | 61%
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M&S Obligation Profile by Fiscal Year WBS 1.10

BTeV - WES 1.10 System Installation, Integration and Commissioning ThAprd
Construction Material & Services Cost (FYD55K) Profile by Fiscal Year
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BTeY

—~Co

Labor Profile by Fiscal Year

WBS 1.10

BTeV - WBS 1.10 System Installation, Integration and Commissioning AR
Construction Labor Time Profile (FTEs) by Fiscal Year
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BTeY

—~Co

Description of Project Flow

WBS 1.10

[ ] Vendor/Contract

Procure Racks

ountin
|:| FNAL Procure Power Supplies & Cables e g
|:| | Rooms
FNAL/University Outfitting
Procure Water & Gas Systems
N Y WBS 3.0
v v
S Install
en | Assemble Assembly Hall Wr;ter s Stage Install and
— N Vertex | Assemble RICH Tank Hall —p connect
2 A magnet Gas Racks
k= = Systems racks
o, a0
S B | Assemble Nﬁf?“? q Assemble EMCAL P?ti%‘:& Install
O = South & 0 t(l)\r/IOI structure & install F X d ] > Trigger,
= Toroid fmount Viuon partial crystals orwar DAO. PS &
o Chambers Tracking Q,
Controls
; —
L FY 2006 —p— FY 2007 FY 2008 FY 2009
v
Re}rnc_)ve ‘ / Yooy )/ v Install Racks &
z:;zleltgs Install Fire Complete Install Cables Install quward Access Platform
Detection & HVAC & more Muon Tracking
& Electrical WBS 3.0 ‘ ¥.| Complete Muon
WBS 3.9 Install RICH Install B i
t: t: -
Install Install North e e Peam Pipe Complete ECAL
LCW ODH Install South Toroid ‘ ‘
wall Toroid —
Install EMCAL Install Pixel Complete RICH
Install Vertex y A 4 i &
Magnet
— Collision Hall
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BTeY

Co

Linking Milestones

WBS 1.10

Mon-Fermildh Labor: Salary, Benefiie & Overhead
No Cantingeney, No Escalation, No Full maderial Procurensmi Burdendng’

BTeV - WES 1.10 System Installation, Integration and ommissionig2ro+
Total Construction Cost Profile ($K) by Institution & Fiscal Year
Fermilsh Lahor: Salary, OPTO, Vacaiion, Fringe & Cverhead

Panned L 4
Critical EEEEEEE]
Late Dates - -
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Progres: E—
Summary CTTTTTN
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Total Construction Cost Profile ($K) by Institution & Fiscal Year

Fermilah Lobor: Salary, OPTO, Vacation, Fringe & Overhead

Nan-Fermilh Labor: Salary, Benefiis & Owverhead
No Contingeney, No Escalation, No Full maierial Procurensmi Burdening'

Aanned L 4
Critical EEFEEEE]
Late Dates - -
hilestone -

Progres: —
Summary CTTTTTN

Float
activity 1o ach ity Daserpion Early 5tart | Eary Anan | Fy¥D4 | FYDS | FYDG Fro7 FyDg Fyoa
T :;xatlzllﬁtgbl. Tifegraton, Terihg aid Comm EZEw (= [ZiEpE F =
Z TECINGINE Dele Dpment + P ciEmelt, [ TZEAgE Ir 1
el Test at CO
3 Compore il 3id SyeLT@ISpON, AZzemby, e, TTFat0s =] [N T,
ad Conect
ER] ST 1 Ve r-+Torkal + Bean B e TTFaE0E ET IR N
Tawsprassem +hsal
32 FRelZ PheDetechr TEn Ascem a@l ACD [FIEL) ENE 12 79
EE] WHS1.3 RICHOEBCTOr Trak Azzem g Gll &t CO ENET Pl XY )
EX) WHST.¢ EMCal Traiz Azzem [l at ol BT EP)
35 TAST.S Mol DetecDl TEIZpOTt Aazemby + TN YA rrrrrrrrrrrrri=
neElatcd
I WHSTE SIWTracke! T Azzem iz Gll at O 15 27
BN WESTT SIoiTEcker Tk Aazen el atcd T 37
EE] léuuﬂsts THQEECT + SR Tk Azzem Nzl at 38 27
EE] mg:.astc%um Fead 00Nl Traw Azsem 38 e
ESE] 0% PRel& Tk g Test perbd 310 [
EF-1] Coomdhaed cabk e tEEtn 220 [
EF) AHme 1t Moikomy Sysen e ElEion ad 220 1
Tegting
EE1] Gene @l + MECe [BEeons Techikal hstalton 230 Zzzzzzm
Lator
[ SEndh Kve SIEeyE [VECONEctDn, WEegat + BT
Testhg atco
3 cl:lanple ST (VEICONECT and [T +leatig at 5
g SyTEM ['RgEHoN and Testhg & =
i mg;;n::ll IntegaEte Comm Esion S ibprogct 7F =
& TTev Prog ot Leuel 1 MkzDues 2 [ ]
EH] Cowrtctor Fiase MErD e 22 [ ]
] DRI S@ Corrmcton P iae g7 A
522 TIETINE Begh FYOs SI0O00 a22fh
523 TIETINE Exd PTG SN0 523
B24 TIETIE SELFv s a24h
825 TIETINE Begh FYD6 SINO00 G215
525 LTI Exd FYOG Shatdoun B16M
BIT LTI St Py TRT—
528 LTI Begh FYOT Sivdon 0aALIg0T s28h
823 LIk Exd FYIT Shatdown T 32050
5210 LK ST P 5710 A=
B211 LTI Begh Y05 SIn0ou Bz 114
5212 LTI Exd FY Shatioun 57 12/
[ETe%F_ALLFRD Tof WEST_10|

Float
activity 10 actuty Deseripion Early 5tart | Eary Anan | Fy¥D4 | FYOS FO6 Fyo7 F¥0s | F¥ma
B35 LETNE SEn v rioekE [vioehe 3213 4,
EERT DTN Gegh FVE Shvdo EIDIE] ENIE] aa.1ah
EFR DTN Exd PV Shitaons EHTTE T 32154
BZI6 LETHE Evd Coremoton Flase CRECIE I (5 ) 2216
EE) ENCETECDT Ik M RFDiEs [ A GLE)
T VRN T com pove vzt Madiet ready TP renis T rebon
TaZ TRZNT, verer Magvel Feady G G s TiJunis
T3 TINT, A NERE Tor 51 100N fEilered s T3apriE
XS 2N, SonTl To0R Ready 1o i et [ EJ0iG
EEE LEINIA T fare hr2id 100 Eady [smany  [esmany
Tk TZNT, Rorh Tomd Feady o i st LR GLERH
AT LEZNT, RICH beam phe Ready Br heElEton LR (AL
EEES Waid Teckiig Bean Fipe Ready Br ERCERT I (LR
T8 TRZNTE. 0% Pk eloeector ready ke bkd TTapriT TTaprir aaah
Ta.0 LiRZNT: Fbeldetecior Ested and Eady DD [emaris  [02Maros 2.3.10 /2
shipped '
B LEZNT. Cakme &7 STIctE Ready BIC0 DRI (LERT 23014
TATZ L2, Statoe 19_Feady OLERE GLERE 2212 |
EERE] L2, Statonz +5_Feady OLERE GLERE 2213 |
Balt LkZN I StEtoid_Ready_i_Esbean 0 Ma;nE 01Ma0s aa14h
R LEZNT, Statont_Ready OLERE OLERE aa1ah
EERE] LN, Stew G & Syetem ERE 01Janis aa1a |
fRE1] TRZNT. Stow Coolkg Syrtem feany Br N R 2320 1
hztalthn
Faz1 LEZNE NGO-Stp Tocke [ Ready for etaBton  [0aCecls [0 Deaig aail
Tz LEZNT. 1T hge 1 kagy Bl ERE L sa22 0
) LEZNT, /3 thger feady for o [OELTE) TJanny 33734
Tzt T2, Twa (1 pre [Tioger WOWiayE ready forc  [oidunin A sazad
EEF- FCHGIE E3dy Br heEEton ERLERT I LR 2325/
(X COGEE: a1 IR miEzbiez 3.4 [ ]
A2 LEZNT. 3te Claig conpee fr iew o0 aaai
sirap it section :
BN TRZNT. New WE ot Fedbs CompreE 2 4.4/
£ TOCNOR] ARy miEDwes 25 I
B Tt of CObA NG O YHEEN Coatnettn I
T52 Ilgﬁgl:: Hevetiell O corpaicy O Azzembly Hall 252/
B54 LKZN I CO Ovtftteg Fhare 2Compete 35 4/
[ETeVA ALLPRT oF TEST_10
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%0 Key Milestones WBS 1.10
Milestone Date

PO Placed for Production of HV Power supplies Oct-07
High Voltage Power Supplies Delivery Complete Jan-09
Vertex Magnet, South Toroid installed Sept-06
North Toroid Installed Aug-07
EMCAL Support structure (partially loaded)

installed Aug-08
Rich Tank Installed Sept-08
Trigger, Data Acquisition System installed Aug-09
All remaining detectors installed Jul-09

DOE CD-1 Review of the BTeV Project — April 27-29, 2004
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%0 Critical Path Analysis WBS 1.10

The smallest float is for the installation and integration of the pixel
detector. The forward tracking and RICH MAPMT arrays follow in
sequence and have similar floats but their installations have options for
staged installation that the pixel detector does not. Once the pixel
detector and the forward tracking beam pipe are installed, vacuum
could be re-established throughout the entire detector beam pipe. The
forward tracking and other detectors could be completed in stages
during future access.

The next smallest float is for the installation of the large detectors. They
are all installed in 8 week shutdowns. The essential function of these
installations 1s to clear the assembly hall for the assembly of the
following detectors. Any large detector can be placed in the collision
hall during a shorter shutdown and thus options exist to recover from a
schedule slip or take advantage to install detectors early.

The final consideration in maximizing schedule float is to perform as
much work as possible prior to the final shutdown.

DOE CD-1 Review of the BTeV Project — April 27-29, 2004
Mechanical and Integration — Joe Howell
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Risk Analysis WBS 1.10

Risks

Response/mitigation strategy

A particular detector 1s
late

The early large detectors have flexible schedules and
workarounds can be developed for some schedule slips.
Focus will be on maintaining the schedule of the pixel
detector

Grounding scheme may
not work as anticipated

As each electronic system is commissioned, its noise level
will be carefully checked against system requirements. If
any system has excess noise, all further installation will
stop until the noise source has been identified and a
mitigation plan has been formulated. Use the early
installation stages to study potential noise issues.

Shutdown schedule
changes

The early large detectors can be installed in the collision
hall in shorter shutdowns. Even if they are not fully
connected the essential function of clearing the assembly
hall for following detectors can be met. The installation
plan can take advantage of shorter shutdowns to recover
from shutdown slips or install detectors early.

DOE CD-1 Review of the BTeV Project — April 27-29, 2004
Mechanical and Integration — Joe Howell
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o Summary WBS 1.1 and 1.10

WBS 1.1

= Vertex and Toroid magnets are conventional and their costs are well understood
= Need to build early to clear the hall for following detectors

= RICH Beam pipe needed 2008, Forward Tracking BP needed 2009

» Base $1.8M and 25 % contingency for $2.2M total

WBS 1.10

= Extensive coordination has taken place between Detector Installation, Building
Outfitting and CO IR on Schedule and Infrastructure

= WBS dictionary and BOE are in place

= Detailed planning activities underway

= Major detector installation steps and schedule have been established
» Base $6.8M and 50 % contingency for $10.3M total

Additional information will be available in the breakout sessions

WBS 1.1

= QOverview — Chuck Brown

WBS 1.10

= QOverview — Joe Howell = Racks and grounding — John Anderson
= Survey and alignment — Herman Cease = (Cable plant — Linda Bagby
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